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This listing of olaims will renQace all prior vexsions, and listings^ of claims in liie ^>pIicatioiu 

4 

1. (Currently ameaided) A mechanical-electrical power conversioca system comprising: 
a power shaft configuiied to rotate about an axis; and 

a crank bayiag commising : 
a crank pin* 

a crank aim that transmits force between said crank pin and said power shaft, and 
a first transducer coupled to said crank pin, the transducer comprising a first 
active area, which includes at least a first portion of an electroactive polymer and at least 
two first active area electrodes coi^led to the first portion of the electroactive polymer 
and a support stmcture for seeming and for directing a mechanical ou tput derived from 
the electroactive polymer , 

2. (Qriginal)The system of claim 1 wherein said power shaft includes a stall position that is 
maintained with substantially no electrical current to said first active area electrodes. 

3. (Qriginal)The system of claim 1 fiulher including a connecting rod that interconnects said 
electroactive polymer and said ciaxkk pin. 

4. (Original)The system of claim 1 wherein the plane of said electroactive polymer is 
substantially parallel to said axis. 

5. (Original)The system of claim 1 vdieieia said transducer is included in an actuator. 

6. (Oiiginal)The system of claim 5 wherein said actuator applies translational motion to said 
crank pin, which in turn rotates said power shaft to provide power output thereon. 

7. (Origmal)The system of claim 1 further including a second transducer operably ooi^led 
to said crank pin. 
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8. (Origmal)The system of claim 7 v/herdii said jSist iransduoer and said second transducer 
are arranged in a V about said power shaft, the V having an angle between about 0 degrees and 
180 degrees. 

9. (Oiiginal)The system f:>f claim 7 wherein said first transducer and said second transducer 
are arranged in-line about said power shaft 

1 0. (Original)The system of claim 7 further including a disc that couples said first transducer 
and said crank pin and covplcs said second transducer and said crank pin. 

1 1. (Currently Amended)The system of claim 1 wherein said crank is included in a plurality 
of cranks mounted concentrically on said power shaft, said plurality of aranks comprising a 
second crank, the second cra3Qk having comprising: 

a seccmd cxank pin 

a second crank arm that transmits force between said second ciank pin and said power 
shaft; and 

a second transducer coupled to said crank pin, the second transducer comprising a Ss^ 
second active area, which includes at least a first portion of a second electroactive polymer and 
at least two electrodes coupled to the first portion of the second electroactive polymer and a 
second support structure for securing and for directing a mechani cal output derived from the 
second electroactive polvmer , 

12. (Qriginal)The system of claim 1 1 wherein said plurality of cranks are arranged 
substantially equally about said power shaft and arranged to rotate about said fixed axis. 

13. (QEiginal)The system of claim 1 1 wherein said first transducer is a first monolithic 
transducer and said second transducer is a second monolithic transducer. 

14. (Qriginal)The system of claim 11 wherein the active areas of the first monohthic 
transducer are ofiEset firom the active areas of the second monolithic transducer, 

15. (Qriginal)The system of claim 1 1 wherein deflection of said first electroactive polymer 
and said second electroactive polymer along a path provided by the crank arm is substantially 

ApplicatioaNOL 09/620,025 4 . 

Reply to o£Qce Action of December 12, 2003 

PAGE 6/14 ' RCVD AT 4/21/2004 5:04:51 PM [Eastern Daylight Time] ' SVR:USPTO€FXRF-1/0 ' DNiS:872930S ' CSID: ' DUiUTiON (inin-ss):D342 



APR. 21. 2004 2:07PM NO. 144 P. 7 



independent of elastic potentLal energy of said fii^ electroactive polymea: and said second 
electcoactive polymer. 

16. (Qrigmal)The system of claim 1 wherein the transducer comprises a second active area 
oon5>rising at least two second active area electrodes and a second portion of tibie electroactive 
polymer covpled to the at least two second active area electrodes. 

17. (Qdgmal>The system of claim 16 whexeio the first and second active areas of the 
transducer are symmetrically arranged aroxmd said power shaft 

18. (Original)The system of claim 16 wherein the at least two first active area electrodes and 
the at least two second active area electrodes of the transducer are arranged radially around said 
power shaft 

19. (Original)The system of claim 16 wherein elastic potential energy stored in the second 
portion of said electroactive polymer during actuation of the second active area at least pardally 
contributes to deflection of the first portion of said electroacdve polymer, 

20. (Qrigmal)The systeooi of claim 16 wherein deflection of said electroactive polymer along 
a path provided by the crank arm is substantially independent of elastic potential energy of said 
electroactive polymer. 

21. (Qrigiaal)The system of claim 16 wherein one of the at least two first active area 
electrodes and one of the at least two second active area electrodes are in electrical 
commxrnication. 

22. (Origiiial)The system of claim 21 wherein said one of the at least two first active area 
electrodes and said one of the at least two second active area electrodes are included hi a 
common electrode. 

23. (Origmal)The system of claim 16 wherein rotation of said power shaft is assisted by 
mechazncal input energy. 



Application No. 09/620,025 5 
Reply to o£Ec& Action of December 12, 2003 

PAGE 7/14 ' RCVD AT 4/2112004 5:04:51 PM [Eastern Daylight Time] ' SVR:USPTO-EF}(RF-1/0 ' DNIS:8729306 ' C8ID: ' DURATION (niin-ss):0342 



APR. 21. 2004 2:07PM 



NO. 144 P. 8 



24. (Cuii^atly amfiaded)The system of claim l ^saed a tho olootxotiotivo polymer include g 
prn tt mm wherein the support: structure secures a portion of the electroactivc poly mer with a first 
surface area at a first position and wherein the portion of the polymer is stretched fir om an initial 
surface area to the first surface area tr> impm ye the mechanical response of the tran sducer when 
it deflects fixm tiic first position and wherein the support structure is for supplyin g a force to the 
stretched portion of the polvnter that prevents the stretched portion of the polym er flpm retaining 
fix>m the first surface area to about its initial surface area, 

25. (Original)The system of claim 1 further comprising a mechanism that assists rotation of 
the power shaft. 

26. (Qriginal)The system ofclaim 25 wherein the mechaoism is a flywheel. 

27- (O rfgin al)Thfi system of claim 1 wherein said transducer is capable of rotating said power 
shaft in both rotational directions about said fixed axis. 

« 

28* (OriginaI)The system of claim 1 wherein elastic return of said electroactive polymer 
contributes to rotation of said power shaft. 

29. (CuizCTtly Amended) Ihe system of claim 28 further comprising a device for coupling an 
external load to the electroactfive polvmer that increases elastic straia of said electroactive 
polymer. 

3 0. (Qri^nal)The system of claim 1 fimher including a bearing betwe« said electroactive 
polymer and said crank jrin tjiat allows the electroactive polymer to rotate about said crank pin. 

3 1 . (Currently Amended) A mechanical-electrical power conversion system comprising: 
a power shaft configured to rotate about a fixed axis; and 
a crank bawK ^omprising : 
acrankpin^ 

a orank aim that transmits force between said craok pin and said power shaft, and 
a first transducer coupled to said crank pin, the transducer comprismg a first 
active area, which includes at least a first portion of an electroactive poljmer and at least 
two first active area electrodes coupled to tiie first portion of the electroactive polymer 

« 
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and ajsutwort stnictnrft fbr securing and for direr nnp; a m echanical o utput of the 
electroactive polvmer wbsr&n the support stmcture secures a portion of the electroactive 
polvmec with a first si;^u:e area, at a first position of tiie jSrst ti^i^is^du^er and wherein the 
portion of the polvtaej' is stretched fiom an imtial surface area to the first surface area to 
iTn pmve th^ piechapical response of the first transducer when it deflects fi?on i the first 
position and whereon the support structure for supplvi np a force to the stretched portion 
of the electroactivg polvmer that prevehts the stretched portion of the electroactive 
polymer ftom returning fiom the first smAce area to about its initial surface area, 
whoroin the el e otioa fft ivo polymer inoludos pro fltrain. 

32. (Oiiginal)The system of claim 3 1 wherein said power shaft includes a stall position that is 
T T^^Wme d -tfntfa fflibstantifllly no electrical current to said first active area electrodes. 

33 . (Original)The system of claim 3 1 wherein the plane of said electroactive polymer is 
substantially parallel to said axis. 

34. (OriginaI)nae system of claim 3 1 wherein said electroactive polymer is a dielectric 
elastomer. 

35. (Qrigijial)The system of claim 31 wherein said transducer is capable of rotating said 
power shaft in both rotational directions about said jSxed axis, 

36. (Currently Amended)Ihe ^tem of claim 3 1 farther comprising a device for coupling an 
external load to the electroactive polvmer that increases elastic strain of said electroactive 
polymeic. 

37. (CurrenflyAmendedJAmed^anical-eleotrical power conversions^ 
a power shaft configured to rotate about a fixed axis; and 

a crank having comorisinc 
acrankpin, 

a crank aim tiiat transmits force between said crank pin and said power shaft, and 
a first transducer coupled to said crank pin« tibje transducer conoprising a first 
active area, which includes at least a first portion of an electroactive polymer and at least 
two first active area electrodes coTq>led to the first jxjrtion of the electroactive polymer, 
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and a support stnict ure fo r secmirif^ aad for directing a mec ^^^^^\ ^utnut of the 



clectroactive polvmcr wfacarem elastic return of said electcoactive polymer at least 
partially contxibutes tci rotation of said power shaft. 



ma 



38. 




39. (Qtigtnal)The system of claira 37 wh^^in said transducer is included in an actuator. 



40- (Qrigmal)The system of claim 39 wherein said actuator applies translational motion to 
said crank pin, ^^ch in turn irotates said power shaft to provide pow» output thereon* 



41 . (Currently Amended)The system of daim 37 wherein said crank is included in a plurality 
of cranks mounted concentricalLy on said power shaft, said plurality of cranks comprising a 
second crank, the second crank comprising : 

a second crazik pin 

a second crank aim tlut transmits force betwera said second crank pin and said 
power shaft; and 

a second transducer coupled to said crank pin, the second transducer oomprising a 
Sfst second active area, which includes at least a first portion of a second electroactive 
polymer and at least t^o electrodes coupled to the first portion of the second electroactive 
polymer and a second support structure for se curing and for directing a mechanical 
output derived fix>m ilie second electrpactive polvmer , 

42. (Original)The system of claim 41 wherein said plurality of cranks are arranged 
substantially equally about said power shaft and arranged to rotate about said fixed axis. 

43. (Original)The sj^em of claim 41 wherein said first transdxicer is a first monolithic 
transducer and said second transducer is a second monoUtbic transducer. 

44. (OriginaOThe system of claim 4 1 wherein the active areas of the first monolithic 
transducer are ofi&et fiom the active areas of the second monolithic transducer. 
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45 . (Origmal)The system of claim 41 wherein deflectieix of said Xlrst electroactivc polymer 
and said second electroactive polymer along a path provided by fhe crank ami is substantially 
indepeaodent of elastic poteotlr^ energy of said first electroactive polymer and said second 
electroactive polymo:. 

46. (Qrigiaal)The system of claim 37 whoein the transducer comprises a second active area 
comprising at least two second active area electrodes and a second portion of the electroactive 
polymer coiq>led to the at least two second active area electrodes. 

47. (OiigiDal)Thc system of claim 46 wherein the first and second active areas of the 
transducer are symmetrically arranged around said power shaft 

48. (Original)The system of claim 46 wherein the at least two first active area electrodes and 
the at least two second active area electrodes of the transducer axe arranged radially around said 
power shaft 

49. (Ori^nal)The system of claim 46 wherein elastic potential energy stored in the second 
portion of said electroactive polym^ during actuation of the second active area at least partially 
contributes to deflection of tb.6 first portion of said electroactive polymer. 

50. (Oiigmal)The system of claim 46 wherein deflection of said electroactive polymer along 
a patti provided by the crank ami is substantially iaidepCTdent of elastic potential energy of said 
electroactive polymer. 

51 . (Currently Amended)The system of claim 37 fbrther comprising a device for coupling an 
external load to the electroadve polvmer that increases elastic strain of said electroactive 
polymer. 

52. (Origmdl)Thd system of claim 3 1 wherein said electroactive polymer is a dielectric 
elastomer. 

53- (Cuneotly Amaided)A mechanical-electrical power conversion system comprising: 
a power shaft configiired to rotate about an axis; and 
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a crank arm that transmits force between said crank pin and said power shaft, and 
a first transducer coiipled to said crank pm, the transducer compiising a first 
active area, which includes at least a first portion of aa electroactive polymer and at least 
two first active area electrodes ooi^led to the first portion of the electroactive polymer, 
and a support structure for securing and for HiTf^Tiff p rn^.|^^Tn>.al oiuput derived ftom 
the electroactive nolvmer wherein said power shaft includes a stall position that is 
maintained wifli substantially no electrical current to said first active area electrodes. 
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